APPENDIX A
MONITORING WELL LOGS

AA07



© "No. 58 - 16" Water Well (GM-0) .
(Located mi{dway between water
wells 55 & 28, at norty end of plant)

24gn .
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_L DRIVE SHOE
)
’ SCREEN Drilling Co. Type H, Keystor
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5 fi.

Bar, stainless steel, 80 slot,
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COMPLETED : October 7, 1981



GM-1

Elevation - top of outer casing:693.10 ft, msl

Depth Thickness
Lithologic Description (ft) (ft)
Sandy loam, red brown Q - 2 2
Clay, cinders, coal, sandstone
fragments, red brown, moist 2 - 13 11
Gravel, poorly sorted, clayey,
red brown, very moist 13 -~ 18 5
Clay, gravelly, coal fragments,
red brown 18 - 23 5
Sand, medium to coarse grained,
well sorted, red brown, coal
fragments 23 - 43 20
Clay, stiff, red brown to
yellow brown, weathered green to -
gray sandstone fragments 43 - 68 25
Silt, clayey, gray to yellow -
1brown, iron stains 68 - 73 7 5
Clay, massive, plastic, gray 73 - 83 10
Silt, sandy, gray green to
brown, sandstone fragments 83 - 93 10

Sand, silty, fine-grained,
subrounded yellow brown,
brownish—-green gravel 93 - 96 ' 3




GM-2

Elevation - top of outer casing: 709.88 ft, msl

Depth Thickness
Lithologic Description (ft) (ft)
silt, loam, brown, gravel 0 - 3' 3
Clay, silty, brown to yellow
brown, sandstone fragments,
moist 3 - 33 30
Sand, medium grained, white
to orange brown, rock fragments 33 ~ 43 10
Silt, clayey, tan to gray, wet 43 ~ 48 5
Clay, plastic, éilty, red brown,
weathered sandstone and coal
fragments 48 - 93 45
Clay, gray to brown, coal and
sandstone fragments, sand and
silt lenses, moist 93 - 100 7
Mudstone, weathered, friable, -
gray, dry 100 - 106 6

GM-3

Elevation — top of outer casing: 721.99 ft, msl

Depth Thickness
Lithologic Description (ft) (ft)
Clay loam, rock fragments,
brown, micaceous, moist 0 - 3 3
Clay, plastic, stiff, rock — —
fragments, brown, moist 3 - 23 20
Silt, clayey, gray-green,
mottled, wet 23 - 33 10
Clay, stiff, red brown,
sandstone fragments 33 - 50 17
Sandstone, friable, yellow
brown to gray green, micaceous 50 - 55 5



GM-4

Elevation - land surface: 715 ft, msl
Depth Thickness

Lithologic Description (ft) (ft) _
Cinders 0 - 5 5
Sand, silty, medium grained,

tan to brown, micaceous,

plastic clay lenses 5 - 6.5 1.5
- Clay, stiff, red brown, yellow

mottling, sandstone and coal

fragments, moist 6.5 - 29 22.5
Sand, silty, brown to orange,

lenses of plastic clay, sandstone

fragments 29 - 33.5 4.5
Silt, sandy, brown, rock

fragments, moist 33.5 - 38 4.5
Sand, fine to coarse grained,

poorly sorted, brown to tan,

wet 38 - 41.5 3.5
Silt, clayey, gray, sandstone

fragments, moist 41.5 - 48 6.5
Clay, silty, green to gray,

sandstone fragments, micaceous 48 - 79 29
Mudstone, friable, gray to

brown, dry 79 - 81 2

GM-5
Elevation - top of outer casing: 718.39 ft, msl
Depth Thickness

Lithologic Description (ft) (£t)

Same as GM-4

0 - 50



GM-6

Elevation - top of outer casing:

696.90 ft, msl

Depth Thickness
Lithologic Description (ft) (ft)
Clay loam, orange brown,
gravel, moist 0 - 3 3
Clay, dense, brown, gravelly 3 - 18 15
Sand, silty, medium to coarse
grained, poorly sorted, brown,
moist, sandstone fragments 18 - 41 23
Clay, dense, red brown,
sandstone fragments 41 - 60 19
Silt, clayey, green, wet 61 - 64 3
Clay, stiff, red brown,
sandstone fragments 64 - 75 11
Siltstone, friable, gray,
micaceous, shaley 15 - 80 5

GM-7

Elevation - top of outer casing: 710.74 ft. msl

Depth Thickness
Lithologic Description (ft) (ft)
Same as GM-2 0 - 29.5 29.5
Sand, silty, fine grained,
orange brown to tan, rock
fragments 29.5 - 43 13.5
Clay, plastic, red brown, -
sandstone fragments, moist 43 - 56 13
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1.0 1Introduction

Section 265.92 of the U. S. Environmental Protection
Agency Interim Status Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and Disposal Facilities
(FR 45:98, 33239), regquires hazardous-waste facilities to
undertake a ground-water monitoring program at all facilities
being operated under "Interim Status“. The requirement
includes the installation of monitor wells, sampling of
these wells, analysis of the water samples for selected
water—-quality parameters, and evaluation of the collected
data.

To comply with these requirements,
a monitoring network has been defined based

upon data contained in the report, wgyaluation of Ground-Water
Quality Impacts at : Mercury Pond.
Additionally, this "gampling and Analysis Plan" has been pre-
pared to delineate sampling frequency and methods, and chemical
parameters_and analytical methods. A companion document, the
neround-Water Quality Assessment Plan Outline” has been pre-=
pared to delineate data evaluation procedures, reporting
requirements, and development of a detailed Ground-Water Quality
Assessment Plan, if needed.

2.0 Sample Collection, Preservation, and Shipmént

2.1 Freguency of Sample Collection

Table 2.1 presents 44 ground-water quality para-
meters which must be monitored at the mercury pond
site on a gquarterly basis during the first year of
monitoring. The table includes all parameters
required by EPA in Section 265.92 in addition to
ground-water quality parameters suggested by the
consultant. A map of the mercury pond site
showing monitor well locations is presented in
Figure 1. Monitor wells GM=1, GM-2, GM-6, and the
site water-supply well will be sampled to determine
the quality of ground water in the regicnal

River alluvial aquifer.

.. 2.2 Eguipment

Sampling equipment needed for collecting‘represeﬁié-
tive samples of ground water are presented below.

1) 100-ft fiberglass or plastic measuring tape with
weighted bottom (or) water level indicator {("m-
scope”) consisting of an ammeter, electrode and
100-£ft cable;



5)

6)
7)
8)
2)
10)
11)
12)

___13)

14)

Several gallons of distilled water and wash bottle;
Clean rags;

Plastic sheeting or large size garbage bags;
Bottom £illing PVC bailer and 120-ft nautical rope
(or) Middleburg pump; :
Graduated bucket; )

7 sample bottles per sampling point;

Sample bottle labels, water-proof marking pen;

pH meter;

Thermometer;

specific conductivity meter;

Preservatives for water samples;

Field data forms, clipboard, pen; and

Optional:r " ice chest—and_ice.o:kfgeezes_packs.

2.3 Sample Collection Method

2.3.1 Procedures for Measuring Water Levels

a) Place plastic sheeting around well to
protect sampling equipment from potential-
contamination. .

b) After unscrewing outer casing cap,
measure the depth to water in the well.
All measurements are made from top of
metal casing.

. Using the M-scopée. drop the probe
down the center of the casing and
allow cord to go untangled down the
well. When ammeter indicates a
closed electrical circuit, determine
depth to water from top of ocuter metal
casing. Record depth to water on
field data form (Figure 2). Sub-
tract this value from elevation at
top of outer casing to find elevation
of water level (see Figure 3 for eleva-.
tion of top of casing).

(or)

. Using a fiberglass OTU plastic 100-ft
tape with sandpaper backing on first
five feet, 4Arop weighted tape down
center of ¢asing. After water is
encountered in well, record measurement
of tape at top of casing, wind up tape
and record the measurement where tape
is wet. Subtract the "wet"™ measure-
ment from the "held"” measurement to
determine the depth to water. Subtract

... this value from the elevation at top of

outer casing to find elevation of water
level.

29
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. The water level measurements must be
obtained at each sampling point every
time water samples are collected.

This information must be recorded and
sent to the EPA Regional Administrator
with the annual report (refer to the
Acssessment Plan for further information
on reporting requirements),

c) Clean H—séépe or tape bottom with dis-—
tilled water and wipe dry with clean rag.

2.3.2 Procedures for Removing Standing Water in Wells
a) Remove at least one well volume of standing
water using either the Middleburg pump oxr &

hand bailer. -

. To find the volume of standing water in
the well, use the following calculation:

v = ﬂrzh
where V = volume (fta)
n o= 3.14

r = radius of monitor well
casing (ft)

h = height or standing water
in well (ft)

. The height of standing water in the
well is found by subtracting the depth
to water measurement from the total
depth of the well (refer to Figure 3
for depth of monitor wells)

. It is generally recommended to remove
three to five well volumes of water
from the well to insure an accurate
sample of ground-water guality but
this may not be possible with the low
yielding wells surrounding the mercury
pond. At the least, the well should be
pumped or bailed to dryness before
sampling. Use graduated bucket to
measure volume of work removed from
the well.

30



b)

c)

. The "Procedures Manual for Ground
vater Monitoring at Solid Waste
Disposal Facilities", pp 220 to 270,
should be consulted for further in-
formation concerning the amount of
water to evacuate from the well,
types of pumps ©r bailers to use in
sampling ground water, and procedures
to follow for using pumps or bailers.
Another -reference source is the U. S.
Geological Survey (USGS) publication,
wGuidelines for Collection and Field
Analysis of Ground-Water Samples for
Selected Unstable constituents” pp 3
to 9.

Test each bailed portion of water or
portions of pumped water for pH,
temperature and specific conductance.
Record values and discard sample.

Clean bailer or pump with distilled
water before use in other wells to
prevent possible cross contamination

of ground water 1n the monitor wells.
If the organic parametefs are a major
focus of concern, one cshould use teflon
pailers and wash with acetone or hexane

after sample collection.

Procedures for Sample Collection and Field
Analyses

a)

Allow well to recharge sufficiently to
obtain samples. In some wells, this may
require waiting a few minutes to a few
hours; in other wells recovery time may
_be extremely slow and sampling may not
be possible until after 24 hours. 1f
the well is incapable of producing
sufficient water required for analyses,
composite sampling may be necessary
where small guantities of samples are
taken several days in a row.

" b) Analyses of pHy temperature, and specific

conductance should be made in the field-
at the time of sampling because these
parameters change rapidly and a labora-~
tory analysis might not be representative
of the true ground-water quality. Remove
enough water from well to determine
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temperature of water, specific conduc-
tivity, and pH. Record values on field
data sheet and discard water.

c) Rinse sample bottle with sampled ground
water except coliform bacteria sample
and the organic halogen/pesticides
sample bottle (refer to Table 2.3.3).

d) Transfer water from well sampling device
to sample bottles provided by the labora-
tory. Care should be taken not to agitate
sample in order to limit amount of added
oxygen to water sample. Minimize the
number of containers used in order to
limit the addition of outside contam-
inants. Sample bottles should be pre-
pared as specified by future EPA regula-
tions, the 1974 EPA "Manual of Methods
for Chemical Analysis of Water and
Wastes" (EPA 625/6-74-0030, or as speci-
fied within this plan.

e) Table 2.3.3 lists seven bottles which
must be collected guarterly at each well
during the first monitor year. These
sample volumes may be increased as neces-—
sary based on laboratory needs and future
EPA guidelines. The volumes listed below
are based upon several EPA publications
(EPA 625-16-74-003, EPA 600/4-76-049, and
EPA/530/SW=-611), and on the consultant's
best judgement which is based upon pub-
lications and verbal communications with
EPA support laboratories. '

f) If there is insufficient water in the
well to supply the necessary volumes
for samples specified above, the sample
collector should £ill up as many bottles
as possible, preserve and label as re-
gquired, and continue sampling daily
until the remaining bottles are filled.
Table 2.3.4 provides data on maximun
“sample helding time for the -ground-water _.
guality parameters.

Procedures for Sample Preservation and Shipment

Many chemical parameters are unstable in
water and may change drastically before
analysis if the sample is not "fixed® or
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preserved at the time of sampl.ng.
Table 2.3.4 presents information on
methods of preservation and this table
should be used in conjunction with the
information on Table 2.3.3. The pro-
cedures for sample preservation and
shipment are outlined below.

a) Add appropriate preservatives to
sample bottles as listed on
Table 2.3.4.

b) Seal sample bottle caps and label
bottle. Labels should show sample
number, date, sample source, pre-
servative added, if any, and analysis
to be performed. Refer to sample
bottle tags in Figure 4.

c) Enter all pertinent information on
field data sheets and chain of
custody form.

d) Transfer samples to ice chest for
- shipment to laboratory.

e) Clean all eguipment with distilled
water and wipe with clean rags.
Proceed to next sampling point.

f) Shipment of samples to laboratories
to perform analyses outside PPG's
capabilities should be performed
with as few transfers as possible.
All samples must remain cooled at
4°C during shipment. additional
information concerning sampling can
be found in EFA 600/4-76-049, “Hand-
book for Sampling and Sample Preser-—
vation of Water and Waste Water".

3.0 Laboratory Analysis of Samples

l— puring the first monitor year, PPG must sample ground
_ ' water at the mercury pond site on a guarterly basis and

L : perform laboratory analyses for the 44 parameters listed in
' Table 3.0. This table provides the currently accepted

analytical procedures for each water guality parameter. The
- appropriate reference sources are listed on the table for
) detailed information related to the laboratory procedures.
Appendix I and Il provide methods of analysis for total
organic halide and total organic carbon.

[
| |
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1f no ground-water contamination is found during the
first monitor yeat, PPG must collect ground-water samples

_ during the second and subsequent years on an annual and

cemi-annual basis. Table 2.1 presents the list of ground-
water @uality parameters and the freguency of sample
collection. Additional information {s contained in the
monitoring plan. The EPA Environmental Monitoring and
support Laboratory or EPA Region
should be contacted concerning ‘specific guestions on
analytical procedures, quality control, and freguency of
sampling chould the references mentioned above not provide
adeguate jnformation to laboratory personnel. '

4.0 Chain of Custody

The facility must demonstrate the reliability of data by proving
the chain of possession and custody of any ground-water
samples collected at the mercury pond site. There are two
steps in the chain of custody procedure; 1) the transfer of
bulk samples to outside laboratories. In general, a sample
js in custody if it is in someone's actual physical posses—
sion, in view after being in physical possession, oT in
physical possession and locked up. Figure 5 presents a
sample chain of custody record form to be used when trans=
ferring bulk samples to a laboratory- PPG personnel should
consult EPA-600/4-76-049 rHandbook for Sampling and Sample
Preservation of Water andd Wastewater" or the EPA Region .-
personnel for specific guestions concerning chain of custoay
requirements. At the time of report preparation, no specific
steps Or procedures nave been required by EPA for chain of
custody control. A general practice of minimal transfers of
sample bottles and good record keeping should provide ade-
quate chain of custody control.
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l TABLE 2.1: GHROUND-WALLIC QYUsLLL L diviauities

Ground-Hater
Quality Parameter

Ground-Wi.
First Monitor Year

z Sampling;Frequency

Second Monitor Year

Ground-HWater Contamination Indicators

pH

speciflc Conductance
Total Organic Carbon
Total Organic Halogen

Ground-Water Ouality Parameters
|

Chloride
Iron'
Manganese
Phenols
Sodium
Sulfate

prinking Water Supply Parameters

Arsenic

Parium

Cadmium

Chromium (VIz and total) .
Fluoride

Lead

Mercury (dlssolved? and total)
Nitrate (N)
Selenium
Silver
Endrin
Lindane
Methoxychlor
Toxaphena

Quarterly!
Quarterly’
Quarterly
Quarterly

(4 replicate measurements must
be obtalned for each sample
from PPG water-supply well)

Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly

Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly

at least
Semi-Annually
Semi=-Annually
Semi-Annually
Semi-Annually

at least
Annually
Annually
Annually
Annually
Annually
Annually



— ——— = '

wl
]

. : i
¢ nd- Water
Quai.ty Parameter

.

First Monltu. Year

second Monitor Year

2,4 -D

2,4,5 -TP Silvex
Radium

Gross Alpha

Gross Peta
Turbidity
Coliform Bacteria

Additional Parameters2

Alkalinity (as HCO; and CaCO,)
Calcium

Color

Copper

Magnesium

pH, fleld

specific Conductance, field
Potasgsium

Total Dissolved Solids

Zinc

Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly

¥

. Quarterly

Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly

Quarterly

Semi-Annually?
Semi--hnn_ually2

Semi-hnnuallyz

a1l metals are Total metals (not dis
2paditional parameters recommended by consultant, not req

solved) unless otherwise specified.
uired by EPA.



TABLE 2.3.3: LIST OF SAMPLE BOTTLE SIZE AND SAMPLE PRESERVATION

(1)

(2)

(3)

Use a S00 ml clean plastic or glass sample bottle for the following
parameters:

PH (laboratory)l

specific conductance {laboratory)?
chloride?

iron?

sulfate?

fluoride®

turbidity’®

alkalinity (as HCO, and CaCO;)"
calcium®

color®

‘mercury, dissolved"

potassium“

total dissolved solids®

Cool bottle at 4%..

Use a 500 ml .clean glass sample bottle washed with nitric acid for the
following parameters: ’

manganese?

sodium?

arsenic?

barium? -

cadmium?

chromium, hexavalent® and total®

lead?

mercury, total

selenium? '

silver?

copper"

magnesium“

zinc®

Acidify samples with HNO3 to pH <2; cool at 4°C. All metals are total
metals unless otherwise specified.
Use a 500 ml clean glass sample bottle for the following parameters:

total organic carbon!
nitrate (as W)?

Acidify sample with RS0, to pH <2; coecl at a°c.



(4) Use a 500 ml clean glass sample bottle for:
phenols2

Acidify with H3PO, to pH <4; cool at 4°C.

(5) Use a 500 ml clean, glass sample bottle, solvent washed, with teflon-
lined caps for the following parameters:

total organic halogenl
endrin?
lindane
methoxychlor?
toxaphene?
2,4-p?

2,4,5~-TP Silvex?®

DO NOT RINSE SAMPLE BOTTLE WITH WATER SAMPLE BEFORE SAMPLING.
Cool bottles .at 4°C.

(6) Use a 100 ml sterile glass sample bottle and sterile cap for:
coliform bacteria

Cool at 4°c.

{7) Use a 100 ml clean glass sample bottle cleaned with nitric acid and
rinsed with double distilled water for the following parameters:
radium?
gross alpha?
gross beta?

'Ground-water Contaﬁzhétgan-Iﬁdicéibréﬁ_
-ZGrouna-water Quality Parameters
3prinking Water Supply Parameters

“Additional Parameters Recommended by Consultant for First Year of
Monitoring



(%

WATER | CONTAINER METHOD OF I’RES!RVA'I‘!O‘H' HOLDING TIME
QUALITY PARNMETER

Mditional Pltlm!l!lz (Cont)

\
r

Potassium, total ’ 4 Cool d°C § mon
Total Dlssolved Sollds {TDS) r, G Cool 4°C 7 dnys
zinec, totll: G o, to pH<2 6 mos

! Primary data sourcesi P. viii, TPA-625/6-T74-00] *Hethods for Chemical Analysis ol Water and Wastes® and
Chapter 10, EPA-600/4-76-049, "Handbook tor Sampiing and Sanple Preservation of Water and Hastewater.”

1 Mdltlonal pacamsters reconmended by consultant, not required by EPA.

] Also :c!cL to "Methods for Chlorinated Phenony Acld Herbicldes {n Industrial Effluents® HDQARRL, EPA,
Cincinnatf, Ohlo, November 28, 197) and "Hethod for Organochloride Pesticides in Industrial Effluents®

KDQARL, EPA, Cincinnati, Ohio, November 28, 1972.

' p = Polyethylens bottlaes
G = Class bottles

5 bo NOT zinaw contalner with ground water before sample collection.

¢ Reler to'EPA guidelines and requlations for more information.
]
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TABLE 3.03 ANALYTICAL PROCEDURES

WATER QUALITY PARAMETERS

_ ANALYTICAL PROCEDURES'

REFERENCES [page number)

| 1974 EPA 14th EDITION 1975 Part 11
METHODS STANDARD ASTH
METHODS
Ground-Water_Contamination |
Indicators .
pH Electrometric mensurement 23 460 178
Fleld analysls prelerced
Specitlc Conductance Wheatston brldge conductimetey s " 120
Tbtll.Orqonlc Carbon ! Combustion - infrared method 236 532 4167
I
Total Organic Halogen ' Microcoulometric-titration detvection - - -
method, Refer to Hethod 450.1
included in the appendix
J
Ground-Hater Quality Parametera
Chlorlde Silveer nitrater mercurle nitrate) or N 303; 104p 613 267y 623
) automated colocimetric-ferricyanide
Iron, total : Digestion folloved by atomic absorptien) 10 148; 2080 343 128
! or colorimetric (Phenanthrolline)
Hanganess, totsl pigestion folloved by atonle absorption) 114 148) 22%; 2117 345
or colorimetric (Persulfate or perlodate)
Fhenols Colozimetrie [4AAP) F{ ) L1V 848
Sodlum, total Digestion [ollowed by atomie absorptlong 17 150 401
or flame photometrie
Cravimetelcy turbldimetric) or automated 27 7Y 493) 96 4241 425

Sulfate

colorlmetric (barlum chloranilate]
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WATER QUALITY PARAMETERS

ANALYTICAL PROCEDURES'

REFERENCES  (page number)
1974 EPA l14th EDITION 1975 Part 31
HETHODS STAHDARD ASTHM
) HETHODS
Drinking Water Supply )
Parameters
Arsenfe, totsl Digestion followed by milver 9 95 26%; 283; 139 -
diethyldithlocacbamate; or atomig
absorption
Barlum, total Digestlon followed by atomle absorption 7 58 152 -
Cadmium, total blgestion folloved by atonic abmorptien; 101 1483 182 s
or colocimetric (Dithizone)
Chromlum, hexavalent Extraction and atomle absorptlon; 89; 108 192 -
colorimetric (Diphenylcarbaride)
Chromium, total Digestion followed by atomic absorption) " 108 ey 192 345; 206
ot colorimetric {Diphenylcarbaxidse)
Fluoclde, totsl Distillation folloved by ion electrodey €5) 593 61 389, 391 39) 307y oS
EPAUONS) or sutomated complexone 614
Leaad, total Digestion followed by atomle absorption) 112 148 215 345
or colocrinetric (Dithizone)
Hercury, dlnlolved’ Pilter with 0.4% mlcron paper followed
by the referenced method for total
maganese
Hercury, total Flamzless atomic sbsorption 118 156 e
Hitrate {N] Cadmiuva teductlony brucine sulfatey 201y 157 207 421 427 620 )5
avtomated cadmlum ot hydratine 620
reductlon
Selenium, total pDlgestion [ollowed by atomle absorption) 143 159 -
Sllver, total Digestion followed by stomle absorptlong 146 140 24) -

or colorimetele (Dlthizone)



WATER, QUALITY PARAMEIERS

ANALYTICAL PROCEDURES'

REFERENCES {page mumbet]

1974 EPA 14th EDITION 1975 Part 3
METHODS STAHDARD ASTH
HETHODS
prinking Water Supply
Patameters

Endrln] EPA Hethod 6151 Cam chromotography December 3, 1%7% 33 -
Federal Reglster

l.lndlht3 EPA Method 62%) Gas chromotography December 3, 1979 553 -
Federal Reglastet

Hetho:fchlnx’ Cas Chromotograph - - 555 -

To:lphone, EPA Method 625) Gam chromotography Decerber 1, 1579 11 -
fFederal Reglster

!.l—D3 Gos Chromotography - 555 -

2.4,5-1P sllvex3 Cas Chromotography - 558 -

tadlun proportlonal countef) scintillatlon - &6 661

counter -
Groas Alpha Proportinal counter) scintillaticn - 84s 591
countet

Croas Deta Proportional counter - 648 601

Turbidlty ! Hephelometric method 298 1)1 123

Coliform Bacteris, total Most Probable Humber (HPH)) 916 928 - 15

membrene fllter
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WATER QUALITY PARMMETERS

ANALYTICAL PRQCBDURESI

REFERENCES  (page number)

1974 EPA 14th EDITION 1975 Part 11
HETHODS STAMNDARD ASTH
HETHODS
i
Aditional ?lllm!te!l: I
Alkalinity Electrometrle titzatlion {only to pH 4.5) 3y s 178 m
{a® CICOJ and HCOJI | manual or sutomsted, or equivslent
| automated methods
. | -
Calciyn, totsl Digeation followed by atonie absorption) 101 148) 189 348
or EDTA titratlen
Color Colorimetric) Spectrophotometricy or ADHI 36y 9 64y &9 -
procedure
|
Copper, total | Digestion folloved by stomic absorptiong 100 148 198 45y 2]
. | or colotimetcic (Neocuproine)
I
Magnesium, total bigesticn followed by atomic absearption) 14 148y 221 s
orgravimetrlc
pH, tleld ' Portable pH meter. Refer to operating 239 160 178
instructions with meter -
Speciile conductance } Portable conductivity meter. Reler to 278 bA 120
{field} . operating Instructions with meter
Potassium, total plgeation followed by stomlc absorptlong 143 235 1M 401}
colorimetrlc (Cobaltinitrite)y or [lame
‘ photometrlc -
Totsl Dissolved Solids {TOS) Class fiber filtration, 180°C 266 92 -
' plgestion folloved by atomic sbsorption) 155 1481 265 us

tinc, total

or colorimetric (Dithizone]

Priwary dats sources EPA, rable 1 "List ot Approved Tent Procedures”®
|

1 padlvionsl parametecs recommended by consultant, not required by EPA.

Also refer to "Methods tor

*Hethod [of Organochloride Pest

Chiorinated Phenoxy Acid Herblcldes in Indue
Lleldes in Induatrial Effluents® MDQARL, EPA, cincinnatl, Ohio, Hovember 28, 1971.

telsl Effivents® MDOANL,

., deaft copy fron 1979 EPA methods manual.

EPA, Clneinnatl, Ohie, fHiovember 18,

1973 ar*



WATER

OTOWER

MERCURY
POND

AREA

PARKING

] S0 KO 200 Foet

EXPLANATION

— P GM-2 Meonitor well ond number

FIGURE 1: MONITOR WELL LOCATION MAP .
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FIGURE 2. GROUND WATER SAMPLING DATA FORM

Date:
Spring/Well Number: Time: to
Sampled by: Weather:
A. GROUND-WATER ELEVATION
(1) Length of Tape Held (or) m-scope reading

at Top of Outer Casing:

(2) Length of Tape Wet:

(3) Depth to Water (1 minus 2):

(4) Depth to Well Bottom:

(5) Height to Water Column, h (4 minus 3):

B. WATER SAMPLING DATA

(1) Volume of water in well = ¢ rZh = (3.14)(.083 ££)2 (h) =

(2) Amount of water removed from well:

(3) Was well pumped dry?

C. FIELD ANALYSES AND REMARKS

(1) Temperature:

(2) Specific Conductance:

(3} pH:

(4) Physical Appearance:

fo_NumberuE_Tkﬁe_éf Samples Collected:

(6) Remarks

F.-}



4-inch-giametee cteel casing
wilh cop
1——’ Grout
i Total
Well Elevation®* Depth*
Number {ft) (£t)
:}_——B-mch-dxcmeter borehole GM-1 €93.10 29
GM-2 ' 709.88 102
cutings cM—6 £96.90 78

* Measurement from top of outer
casing.

2-inch-diometer PVC casing

Grout

Noturol or artificial gravel pock

2-inch-diameter, 0.008 - nch slot
PVC well screen

Gravel or grout plug

FIGURE 3: ELEVATION AND DEPTH OF MONITOR WELLS
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i

FIGURE 4.

: CHAIN OF CUSTODY RECORD - BOTTLE SAMPLE TAG

MERCURY POND: GROUND-WATER MONITORING

COLLECTION
SAMPLE # . DATE TIME
SAMPLE SOURCE PRESERVATIVE
SAHPLE.C?LLECTOR {signature)
REMARKS (analysis required, etc.)
' FRONT

l
1

1 .
Sample relinquished from: Sample received: Date/Time
Sample relinquished from: Sample received: Date/Time
Sample relinquished from: Sample recelved: Date/Time

Method of shipment:

BACK




<s

|
|
I FIGURE 5.

SAMPLE COLLECTOR'S HAME:

CHAIN OF CUSTODY RECORD

SAHPLE SMMPLE I or
DATE TIME SAMPLE § SOURCE VOLUME CONTAINERS ANALYSIS REQUIRED
i
|
L]

Relinquished by:{signature) Recelved by:(sigqnature) Date/Time

| i
relinquished by {signature) Recelved by (signature) Date/Time
Rellnqulshed by:[signature) Recelved by:(signature) Date/Time
DLspatched bys {slgnature) Data/Times Hethod of Shipment)
Recelved at Laboratory Date/Times




APPENDIX 1
TOTAL ORGANIC HALIDE

Method 450.1 °

Interim
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U S. Environmental Protection Agency
Office of Research and Development )
Environmental Monitoring and Support Laboratory
Physical and Chemical Methods -Branch
Cincinnati, Ohio 45268

November 1980



TOTAL ORGANIC HALIDE
Method 450.1

1. Scope and Application S

1.1 This method is to be used for the determination of- Total Organic
Halides as C1~ by carbon adsorption, and requires that all
samples be rumn in duplicate. Under conditions of duplicate
analysis, the reliable limit of sensitivity is 5 pg/L. Organic
‘halides as used in this method are defined as all organic speciés
containing chlorine, bromine and iodine that are adsorbed by
granular activated carbon under the conditions of the method.
Fluorine containing species are not determined by this method.

1.2 This is a microcoulometric-titration detection method applicable to
the determination of the compound class 1isted above in drinking
and ground waters, as provided under 40 CFR 265.92.

1.3 Any modification of this method, beyond those expressly permitted,
shall be considered as ﬁajor modifications subject to application
and approval of alternate tést procedures under 40 CFR 250.21.

1.4-'This'method is restficted to use by, or under the supervision of,
analysts experienced in the operatioq of.a pyro1ysis/microco]hmeter'

and in the interpretation of the results. - - C e

__ ..2. _Summary of Method_

2.1 A sample of water that has been protected against the loss of
volatiles by the elimination of headspace in the sampiing
container, and is free of undissolved solids, is passed through a

column containing 40 mg of activated carbon. The column is washed



3. Interferences

to remove any trapped inorganic halides, and is then pyreolyzed to

convert the adsorbed organohalides to a titratable species that can

be measured by a microcoulometric detector.

3.1 Method interferences may be caused by contaminants; reagents,

3.2

glassware, and other sample processing hardware. All of these '

materials must be routinely demonstrated to be'free from

interferences under the conditions of the analysis.by running

method blanks.

3.1.1

"3.1.2

Pur1ty of the activated carbon must be verified before use™ ~OnTy

Glassware must be scrupulously cleaned. Clezn all glassware
as soon as possible after use by treating wi;h chromate
cleaning solution. This should be followed by detergent
washing in hot water. Rinse with tap water and distilled
water, drain dry; and -heat in a muffle furnacé at 400°C

for 15 to 30 minutes. ‘Volumetric ware should not be heated
in a muffle furnace. Glassware should be sealed and stored
in a clean environment after drying and cooling, to prevent
any accumulation of dust or other contaminants.

The use of high purity reagents and gases help to minimize

interference problems.

carbon samp1es which register less than 1000 ng/40 mg should be

used.

The' stock of act1vated carbon should be stored in"its

granular form in a glass container with a Teflon seal. Exposure to

the air must be minimized, especially during and after milling and

sieving the activated carbon. No more than a two-week supply



should be prepared in advance. Protect carbon at all times from
211 sources of halogenated organic vapors. Store prepared carbon
and packed columns in glass containers with Teflon seals.

3.3 This method is applicable to sampies whose inorganfc;ha1ide
concentration does not exceed the organic-halide concentration by
more than 20,000 times.

Safety

The toxicity or carcinogenicity of each reagent in this method has not’

been‘precise1y defined; however, each.chemical compound should be

treated as a'potenti$1 heaith hazard. From this viewpoint, exposure to
these chemicals must be reduced to the lowest possible level by whatéver

means available. The laboratory is responsible for maintaining a

current-awareness file of OSHA regulations regarding the safe hand]iné

of the.chemicals specified in this method. A reference file of
material-handling data sheets should also be made ava{1ab1e to all
personnel involved in the chemical analysis. _

Apparatus and Materials (All specifications are suggested. Catalog

numbers are included for illustration only).

5.1 Sampling equipment, for discrete or composite s;mp]ing
5.1.1 Grab-sample bottle - Amber glass, 250FmL, fitted with_ _ ..

Teflon-lined caps. Foil may be substituted for Teflon if

the sample is not corrosive. If amber bottles are not
available, protect samples from light. The container must
be washed and muffled at 400°C before use, to minimize

contamination.



5.2 Adsorption System

5.3

"E.3.2 Pyrolysis furnace. - - -

5.2.1 Dohrmann Adsorption Module (AD-2), or equivalent,
pressurized, sample and nitrate-wash reservoirs.

5.2.2 Adsorption columns - PYTEX, 5 cm long X 6-mm OD X Z2-mm 1D.

5.2.3 Granular Activated Carbon (GAC) - F%1trasorb-400,
Calgon-APC, or equivalent, ground or milled, and screened to
a 1007200 mesh range. Upon combustion of 40 mg of GAC, the
apparent-halide background should be 1000-mg c1”
equi§a1ent or less.

5.2.4 Cerafelt (available from Johns—Hanvi]]e), or equivalent -
Form this material into plugs using a 2-mm 1D
ctainless-steel borer with ejection rod (availab1é from
Dohrmann) to hold 40 mg of GAC in the adsorption columns.
CAUTION: Do not touch this material with your fingers.

5.2.5 Column holders (availéb1e from Dohrman).

5.2.6 VYolumetric flasks -.100—mL, 50-mL.

A general schematic of the adsorptioq system is shown in
Figure 1.

Dohrmann microcoulometric-titration system (MCTS-20 or DX-20), or

. equivalent, containing the following components:

5.3.1 Boat sampler.
5.3.3 Microcoulometer with integrator.
5.3.4 Titration cell.
A general description of the analytical system is shown in

Figure 2.

5.4 Strip-Chart Recorder.
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Reagents

6.1 Sodium sulfite - 0.1 M, ACS reagent grade (12.6 g/L).

6.2 Nitric acid - concentrated.

6.3 Nitrate-Wash Solution (5000 mg N03/L) - Prepare a nitrate- wash
solution by transferring approximately 8.2 gm of potass1um nitrate
jnto a 1-litre volumetric flask and diluting to volume with reagent
water. )

6.4 Carbon dioxide - gas, 99.9% purity.

6.5 Oxygen - 99.9% purity.

6.6 Nitrogen - prépurified.

6.7 70% Acetic acid in water - Dilute 7 volumes of acetic acid with 3
volumes of water.

6.8 Tr1ch1oropheno] solution, stock (1 uL = 10 pg C17) - Prepare a
stock solution by weighing accurate]y 1.856 gm of trichlorophenol
jnto a 100-mL volumetric flask. Dilute to volume with methanol.

6.9 Trichlorophenol solution, calibration (1 uL = 500 hg cr) -
Dilute 5 mL of the trichlorophenol stock solution to 100 mL with

. methanol.

6.10 TrichToropheno1 standard, instrument-ca1ibration - First, nitrate

wash a single colum packed with 40 mg of activated carbon as

1 instructed for-sample analysis, and then inject tge columgé;:th. )

10 uL of the calibration solution.

6.11 Trichlorophenol standard, adsorpt1on -efficiency (100 wng C1 /L) -
Prepare a ad;orption-eff1c1ency standard by injecting 10 uL.of
stock solution into 1 liter of reagent wate;.

6.12 Reagent water - Reagent water is defined as a water in which an



8.

interferent is not observed at the method detection 1imit of each

parameter of interest.

6.13 Blank standard - The reagent water used to prepare the calibration

standard should be used as the blank standard.

Calibration

7.1

7.2

7.3

Check the adsorption efficiency of each newly-prepared batch of
garbon by analyzing 100 mL of thg adsorpfion-efficiency stanéard,
in duplicate, along with duplicates of the blank standard. The net
recovery should be within 5% of the standard value,
Nitrate-wash blanks (Method B]énks) - Establish fhe repeatability
of the method background each day by first analyzing several
nitrate-wash blanks. Monitor this background by spacing nitrate-
wash blanks between each group of eight pyrolysis determinations.
7.2.1 The nitrate-wash blank values are obtained on single columns
packed with 40 mg of aEtivated carbon.. ‘Wash with the
nitrate solution as.instructed for sample analysis, and then
pyrolyze the carbon. _
Pyrolyze duplicate instrument-calibration standards and the blank
standard each day before beginning sample analysis. The net .

response to the calibratijon-standard should be within 3% of the

calibration-standard value. Repeat analysis of the

-instrument-calibration standard atter each group of-eight pyrolysis -

determinations, and before resuming sample analysis after cleaning

or reconditioning the titration cell or pyrolysis system.

Sample Preparation

8.1

Special care should be taken in the handiing of the sample to
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" B.2

8.3

minimize the loss of volatile organchalides. The Sdsorption
procedure should be performed simultaneously on duplicates.

Reduce residual chlorine by the addition of sulfite (1 mL cf 0.1 M
per liter of sample). Addition of sulfite should be done 2t the
time of sampling if the analysis is meant to determine the TOX
concentration at the time of sampiing. It should be recognized
that TOX may increase on storage of the ;amp1e. Samples should be
stored at 4°C without headspace.

Adjust pH of the sample to approximately 2 with concentrated.HHO3

just prior to adding the sample to the reservoir.

g, Adsorption Procedure

9.1

9.2

9.3

Connect two columns in series, each containing 40 mg of
100/200-mesh activated carbon.

Fill the sample reservoir, and pass a metered amount of sampie
through the activated-carbon ‘columns at a rate of approximately

3 mL/min. NOTE:® 100 mL of sample is the preferred volume for
concentrations of TOX between 5 and 500 wg/L; 50 mL for 501 to 1000
pg/L, and 25 mL for 1001 to 2000 ug/L.

Wash the columns-in-series with 2 mL of the 5000- mg/L n1trate
solution at a rate of approximately 2 mL/min to d1sp1ace 1norgan1c

c— —

chloride ions.

10..Pyrolysis Procedure

10.1 The contents of each column is pyro]yzed separate1y. After r1ns1ng

with the nitrate solution, the columns should be protected frcm the
atmosphere and other sources of contamination until ready for

further analysis.



- 1.

10.2 Pyrolysis of the sample is accomplished in two stages. The
volatile components are pyrolyzed in 2 CDz-rich atmosphers at 2
low temperature to assure the conversion of brominated
trihalomethanes to a titratable species. The less volatile
components are then pyrolyzed at a high temperature in an Oz-rich
atmosphere.

NOTE: The quartz sampling boat should have been previously muffled
at 800°C for at 1e§st 2 to 4 minutes ;s in a previous analysis, .
and should be eIeaned of any residue by vacuuming.

10.3 Transfer the contents of each column to the quartz boat for
jndividual analysis.

10.4 If the Dohrmann MC-1 is used for pyrolysis, manual instructions are -
followed for gas flow regulation. If the MCT-20 is used, the
jnformation on the diagram in Figure 3 is used for gas flow
regulation.

10.5 Position the sample for 2 minutes in the 200°C zone of the
pyrolysis tube. For the MCTS-20, the boat .is positioned just
outside the furnace entrance. _

10.6 After 2 minutes;, advance the boat into the 800°C zone (center) of

the pyrolysis furnace. This second and final stage of pyrolysis

may require from 6 to 10 minutes to .complete.

Detection

The effluent gases are directly analyzed in the microcoulometric-titra-
tion cell. Carefully follow manual instructions for optimizing cell

performance.

6l



12.

13.

Breakthrough

Because the backgrouﬁd bias can be of such an unpredictable nature, it
can be especially difficult to recognize the extent of breakthrough of
organchalides from one column to another. A1l second-column
measurements for a propér1y operating system should not exceed
10-percent of the two-column total measurement. If the 10-percent
figure is exceeded, one of three events can have happened. Either the
first column was overloaded and 2 iegitiméte measure of‘breakthrough.was
obtained - in which case taking a smalier samp1e.may be necessary; or
channeling or some other failure occurred - in which case the sample may
need to be rerun; or a high, random, bias occurred and the result shou]&
be rejected and the sample rerun., Because knowing which event hag
occurred may not be possible, a sample analysis should be repeated often
enough to gain confidence in results, As a general rule, any analyses
that is réjected should be repeated whenever sample is available. 1In
the event that the second-column measurement is equal to or less than
the nitrate-@ash.b1ank value, the second-column value should be ‘
disregarded.

Quality Control

13.1 .Before performing any analyses. the analyst must demonstrate the

ability to generate acceptable accuracy and precision with fhis

procedure by the analysis of appropriate quality-control check

samples.
13.2 The laboratory must develop and maintain a statement of method
accuracy for their laboratory. The laboratory should update the

accuracy statement regularly as new recovery measurements are made.



14.

15.

16.

13.3 It is recomm=nded that the laboratory adopt additional
quality-assurance practices for use with this method. The specific
practices that would be most productive will depend upon the needs
of fhe Jaboratory and the nature of the semples. Field ddp1icates
may be ana1yzéd to monitor the precision of the sampling

" technique. Wheqever possible, the laboratory should perform
analysis of standard reference materials and pafticipate in
relevant performance-evaluation studiés.

Calculations

0X as C1~ is calculated using the following formula:

(Cy- C3) + (€, - ) - ug/L Total Organic Halide,

¥
where:
C, = ug C1” on the first column in se}ies
C, = ug C1~ on the second column in series
C3 = predetermined, daily, average, method-blank value

(nitrate-wash blank for a 40-mg carbon column)
V = the sample yolume in L
Accuracy and Precision
These -procedures have been applied to a Jarge number of drinking—wéter
samples. The results of thesevanalysis are summarizéﬁ in TaB]é;mf-éaa )
II.
Reference
Dressman, R., Najar, G., Redzikowski, R., paper presented at the

Proceedings of the American Water Works Association Water Quality

Technology Conference, Philadelphia, Dec. 1979.
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PRECISION ARD ACCURACY DATA FOR MCDEL COMPOUNDS

TABLE 1

Model Dose Dose Average Standard No. of
Compound ug/L as pg/L C1 X Recovery Deviation Replicates
CHC13 88 88 89 14 10
CHBrC12 160 106 98 9 11
CHBr2C1 155 79 86 11 .13
CHBry 160 67 m 8 1
Pentachlorophenol 120 80 a3 9 7 :

TABLE 11
PRECISION DATA ON TAP WATER ANALYSIS
Avg. halide Standard No. of
Sample ug C1/L Deviation Replicates
A 7 4.3 8
B 94 7.0 6
c 191 4

6.)
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- GAC COLUMN 1
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- RSSE“QZL(?.R ~ i~ NITRATE WASH
(1 of 4) | RESERVOIR

GAC COLUMN 2
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Figure 1. Adsorption Schematic
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SPARGING
DEVICE

TITRATION
CELL

PYROLYSIS

FUINNACE

MICROCOULOMETER
WITH INTEGNATOR

BOAT
INLET

STNIP CHART
RECORDER

ADSORPTION
MODULE

Figure 2. CAOX Analysis System Schematic
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B PYROLYSIS FURNACE

) |
= ]
SINGQLE BOAT OUTLET run |
Mo~~~ 1 c CO:E0mi/min 01 100 mI/min
| n%h;':ﬁ%{g? CARRIER OUT REACTANT OUT
I poRTs O O

LI
|- _l_._.-"'_"ff"_.____

:

I I

i |

| ] CO0: 100 mi/min

I 4—) | auxiuany

I | ouT
CAPPED"—j II_“_—-_——‘“__-J

: m

Figure 3. Rear view plumblng schemotlc for MCTS-20 systom.

Valve A is set for first-stage combustion, O, venting
(push/pull valva out). Port B onters Innor combustion

tubo: Port C onters outer combustion tubo,

i o o — i —— — — W —



APPENDIX I

™MSL-Cin
05/17/78

TOTAL ORGANIC CARBON, low level

(UV promoted, persulfate oxidation

Scope znd Application

1.1 This method covers the determination of total organié carbon in |

method)

STORET NO. .
LOW LEVEL TOTAL

drinking water and other waters subject to the limitation3 in

1.3 and 5.1.

1.2 This instrument 1s desizned for a two-step operation to dis-
tinguish between purgeable and nonpurgeable organic carbon.
These separate values are not pertinent to this wethod.

1.3 This method is applicable only to that carbonacecus matter which
§s either soluble or has a particle size of 0.2 mm or less.

1.8 The applicable range is from approximately 50 ug/l to 10 mg/l. -
Higher concentrations may be deterzined by sample dilution.

Sucanary of Methed

A sazple is cogbined with 1 ml of acidiri
and placed in a sparger. The sample is purged

transfers inorganie COp and purgeable crganics

ber. The COp is resoved with.at least 99.9% e
2.5-mipute purge. 7The purgeable organics proec
system where the gas strean is joined by hydro
nickel catalyst which converts the purgeable ©
methane. The methane is measured by 2 flame i
The detector signal is integrated and displaye
of purgeable organic carbon.

The sample is then transferred to a quart

_ecoil where the nonpurgeable organics are subje

viclet illurination in the presence-of the.aci

ed persullatea reagent
with helium which

ts a COp scrub-
fficiency with a

eed through a reduction
gen and passed over a
rganic carbon to
onization detector.
d as the concentration

- uliraviolet reactlion
cted to intense ultra-
dified persulfate

reagent. The ponpurgeables are converted to COz and transferred to™

a second sparger where 2 helium purge transfer
reduction system and into the detector. The 3

s the CO2 to the
ignal is integrated,

added to the purgeable organic carbon value, and displayed as the

concentration of total organic carbon.
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MONITORING WELL LOGS




GM-1

Elevation - top of outer casing:693.10 ft, msl

Depth Thickness
Lithologic Description (ft) (£ft)
Sandy loam, red brown 0 - 2 2
‘Clay, cinders, coal, sandstone
fragments, red brown, moist 2 - 13 11
Gravel, poorly sorted, clayey,
red brown, very moist 13 - 1B 5
Clay, gravelly, coal fragments,
red brown 18 - 23 5
Sand, medium to coarse grained,
well sorted, red -brown, coal
fragments 23 ~ 43 20
Clay, stiff, red brown to
yellow brown, weathered green to
gray sandstone fragments 43 -~ 68 25
S5ilt, clayey, gray to yellow
brown, iron stains 68 - 73 5
Clay, massive, plastic, gray 73 - 83 10
Silt, sandy, gray green to
brown, sandstone fragments 83 - 93 10
Sand, silty, fine-grained,
subrounded yellow brown,
brownish-green gravel 93 - 96 3



GM-2

Elevation - top of outer casing:

709.88 ft, msl

Depth Thickness
Lithologic Description (ft) (ft)
Silt, loam, brown, gravel 0o - 3 3
Clay, silty, brown to yellow
brown, sandstone fragments, .
moist 3 - 33 30
Sand, medium grained, white
to orange brown, rock fragments 33 - 43 10
Silt, clayey, tan to gray, wet 43 - 48 5
Clay, plastic, silty, red brown,
weathered sandstone and coal
fragments 48 - 93 45
Clay, gray to brown, coal and
sandstone fragments, sand and
silt lenses, moist 53 - 100 7
Mudstone, weathered, friable,
gray, dry 100 - 106 6
GM-3
Elevation - top of outer casing: 721.99 f¢t, ms1
: Depth Thickness
Lithologic Description (ft) (ft)
Clay loam, rock fragments,
brown, micaceous, moist 0 - 3 3
Clay, plastic, stiff, rock
fragments, brown, moist 3 - 23 20
Silt, clayey, gray-green,
mottled, wet 23 - 33 10
Clay, stiff, red brown,
sandstone fragments 33 - 50 17
Sandstone, friable, yellow
brown to gray green, micaceous 50 - 55 5



GM-4

Elevation - land surface: 715 ft, msl

Depth Thickness
Lithologic Description (ft) (fr)
Cinders 0 - 5 5
Sand, silty, medium grained,
-tan to brown, micaceous,
plastic clay lenses 5 - 6.5 1.5
Clay, stiff, red brown, yellow
mottling, sandstone and coal
fragments, moist 6.5 - 29 22.5
Sand, silty, brown to orange,
lenses of plastic clay, sandstone
fragments 29 - 33.5 4.5
Silt, sandy, brown, rock
fragments, moist 33.5 - 38 4.5
Sand, fine to coarse grained,
poorly sorted, brown to tan,
wet 38 - 41.5 3.5
Silt, clayey, gray, sandstone
fragments, moist 41.5 - 48 6.5
Clay, silty, green to gray,
sandstone fragments, micaceous 48 - 79 29
Mudstone, friable, gray to
brown, dry 79 - 81 2

GM-5

Elevation - top of outer casing: 718.39 ft, msl

Depth Thickness
Lithologic Description (ft) (ft)

Same as GM-4

0 - 50



APPENDIX C

QUARTERLY WATER QUALITY SAMPLING
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MERCURY_IMP' ~ iDMIENT
FIRST QUARTERLY MON JRING RESULTS
JANUARY 4 1982

(Concentration in mg/ except as noted)

EPA Maximum* MONITORING WELLS

Paramcters Level Standard GM-0 GM-1 GM-2 CM-6
Arsenic 0.05 <.005 0.043 0.014 0.009
Barium 1.0 0.070 1.2 0.58 0.27
Cadmium 0.01 <.010 0.083 0.043 0.041
Chromium 0.05 <.010 0.022 0.012 0.022
Fluoride 1.4-2.4 0.8 1.4 0.7 DAY
Lead 0.05 <.010 0.031 0.018 0.016

- Mercury 0.002 <.0002 0.0002 0.0002 0.0002
Nitrate (as N) 10 7.5 0.25 0. 14 1.68
Selenium 0.01 <.005 <.005 <.005 <.005
Silver 0.05 <.010 <.010 <.010 <.01
Endrin 0.0002 <.0002 <.0002 <.0002 <.0002
Lindane 0.004 <.0001 <,0001 <.001 <,0001
Methoxychlor 0.1 <.003 <,003 <.003 <.003
Toxaphene 0.005 <.003 <.003 <.003 <.003
2,4-D 0.1 <.010 <.010 <.010 <,010
2,4,5-TP Silvex 0.01 <.010 <.010 <.010 <.010
Radium 226, 228 pCi/l 5 pCi/l 0.6, <1 9.9 #1.1; 3.1 21.4 <.6, €1 2848, 3.1 2.2
Gross Alpha pCi/l 15 pCi/l <2 16 #9 <2 12 19
Gross Beta pCi/l 4 milli Rem/yr <3 43 19 19 6 13 13
Coliform Dacteria 1/100 ml <1 1500 500 54,000

*Section 265.92 (b)(1), Appendix III - EPA Interim Primary Drinking Water Standards, FR Vol. 45, No. 98,
5/19/80 33257



» @

MERCURY IMFOUNDMENT
SECOND QUARTERLY MCNITORING RESULTS
May 10, 1982
(Concentration in mg/l except as noted)

EPA Maximum¥* MONITORTING WELLS
Parameters Level Standard GM-0 - GM-1 GM-2 GM-6
‘senic 0.05 <.005 0.043 0.009 <.005
\rium 1.0 .064 1:1 0.44 0.16
dmium 0.01 <,003 0.026 0.036 0.004
romium 0.05 +011 0.017 0.020 0.014
‘luaride 1.4-2.4 1.0 1.0 1.0 2.0
»ad 0.05 <,005 0.016 0.012 <,005
.rcury 0.002 .0002 0.0002 <0.0002 0.0002
trate (as N) 10 6.8 1.5 0.6 1.0
:lenium 0.01 <.005 <.005 <.005 <,005
lver 0.05 <.004 <.004 <.004 <.004
2=in 0.0002 <.0002 <.0002 <,0002 <,0002
~dane 0.004 <.004 <. 004 <,004 <,004
sthoxychlor Ol <.005 <.005 <,005 <.005
-3a~hene 0.005 <.005 <. 005 <,005 <,005
4--D 0.1 <,010 <.010 <.010 <,010
4,5-TP Silvex 0.01 <.010 <.010 <,010 <.030.
wium 226, 228 pCi/l S pti/l <1.6 2.4 2 1.2 1.2 £ 1 <16
~es Alpha pCi/l 15 pCi/l <2 <2 <2 <2
- 55 Beta pCi/1 4 milli Rem/yr %3 <3 <3 <3
"iform Bacteria 1/100 ml <1 <20 <5 <20

‘ection 265.92 (b)(1), Appendix II1 - EPA Interim Primary Drinking Water Standards, FR Vol. 45, No. 98,
5/19/80 33257



MERCURY 1MPOUNDMENT
THIRD QUARTERLY MONITORING RESULTS
August 3, 1982

(Concentration in mg/l except as noted)

EPA Maximum¥® MONITORING WELLS

Parameters Level Standard S YY) GM-1 GM-2 GM-6
Arsenic 0.05 <0.005 0.054 0.012 . <0.005
Barium 1.0 0.070 0.832 0.355 0.247
Candmium 0.01 ~0.004 0.063 0.030 <(}.004
Chromiam 0.05 0.006 0.017 0.010 ’ 0.010
Fluoride 1.4-2.4 1.3 2.0 1.0 2.0
Loead 0.05 0.014 0.736 0.003 6.030
Mercary 0.002 0. unul 0.0002 0.0001 0.0003
Nitrate (as N) 10 4.6 0.54 0.50 0.77
Selenium {+.01 <().uN5 <0.005 <0.005 <0.005
Silver 0.05 0.0 0.005 0.005 0.005
Indrin 0.0002 0,002 -0.0002 <0.0002 <0.0002
lLindane . 0.004 . <().104 <0.004 <0.004 <0.004
Methosvchlor . 0.1 <. 10 ~0). 10 <0.10 <0.10
Toxaphence (1. 005 : <0).105 <).005 <0.005 <0.005
2,4-n : 0.1 ’ 0. 10 " <0.10 <(0.10 <0. 10
200,9-T Silvex .01 0.0 =1, 01 «0.01 <0.01
Radinm 226, .228 pCi/l 5 pri/l <l 1.6 <1.6 <1.6
Grouss Alpha.pCi/] 15 pCi/l <2 2 <2 <2
Gross Beta pCi/fl 4 milli Rem/yr 7 3 :3 <3
Colilorm Bacteria ‘ . 17100 ml "< I <D <5

Ssction 265.92(h) (1), Appendix 111 - FPA Interim I'-imary Driol inwy Water Standards, FR Vol. 45, No. 98,
SVAD RS TR RN

o ®




MERCURY IMPOUNDMENT
FOURTH- QUARTERLY MONITORING RESULTS
_ November 12, 1982
(Concentration in mg/l except as noted)

EPA Haximﬁm*

, MONITORING WELLS

Parameters Level Standard GM-0 GM-1 .GM-2 GM-6
Arsenic 0.05 <0,005 0.095 0.019 0.011
Barium 1.0 , 0,074 1.40 0,360 0,650
Cadmium 0.01 <Q,010 ¢.010 0.010 <0,010
Chromium 0.05 <0,010 0.010 <0,010 <0.010 °
Fluoride 1.4-2.4 2.0 1.0 1.0 1.0
Lead 0.05 0.016 0.045 <0.005 0.240
Mercury 0,002 <0.0005 <0.0005 <0.0005 0.0009
Nitrate (as N) 10 4,1 0.14 0.13 0.29
Seleniun 0.01 <(,005 <0,005 <0,005 <0.005
Silver 0.05 0,010 0.010 <0.010 0.010
Endrin 0.0002 <0,0002 <0.0002 - <0.0002 <0.0002
Lindane 0.004 <0,004 <0.004 <0,004 <0.004
Mgthoxychlor 0.1 <0,100 - <0, 100 <0.100 <0.100
Toxaphene 0.005 <0,00% <0.005 <0.005 <0.005
2,4-D 0.1 <0.100 *<0,100 <0.100 <0. 100
2,4,5-TP Silvex 0.01 <0,010 <0.010 <0,010 <0.010
Radlum 226, 228 pCi/l. 5 pCi/i . <1 <1 <l insuff
Gross Alpha pCi/1 15 pCi/1l <1 <1 5 } nsul )
Gross Beta pCi/l 4 milli Rem/yr. <5 <3 <5 samp-e
Coliform Bacteria 1/100 ml <1 60 <1 <1

*Section 265, 92(b)(1), Appendix YII - BPA Interim Primary Drinking Water Standards, FR Vol, 45, No, 98,

5/19/80 33257

o



.

APPENDIX D
WATER QUALITY ASSESSMENT PROGRAM




PROPDSED WATER QUALITY ASSESSMENT PROGRAM
MEPCURY SURFACE IMPOUWDMENT

Objective

Determine if the mercury surface impoundment is Tespeasible for "hizher-than-
background" levels of TOC and specific conductivity (SC) in downgradient
monitor wells Gx-1, GM-2, and GM-6.

Basic Approach

¢ Collect two separate sets of water samples from the mercury surface
impoundment and monitor wells GM-1, GM-2, and GM-6.

® 4Analvze each set of water samples for important water quality parameters
including (but not limited te): pH, specific conductance, ToC, TDsS,
bicarbonate, chloride, sulfate, calcium, magnesium, sodium, potassium,
iron, manganese, silica, and mercury.

® Evaluate results of chemical analyses and identify speciliic parameters and
parameter relationships (e.g., KNa/Cl ratios, main contributors to SC,
major and minor comstituents, etc.) that characterize each fluid sample.

¢ Cormpore the chweldczl »uioup i-se~und=ont fluids with
et of wroundwater in down.or 2l GafE33 Lhe eNient oo owilill
the surface impoundment mad ribute tc observed downgracient

water quality.

& If, from this evaluation, the mercury surface impoundzent does nol appear
to be the cause of the statistically significant change, notify the EPA
Regiomn Administrator- within 15 days of the determination and resume
the normal indicator evaluation program under 40CFR265.92 and 265.93(b).

e If the mercury surface impoundment does appear to represent a likely
source for "higher-than-background" TOC and/or SC levels, identify the
specific organic and/or inorganic parameters that are responsible for

. observed downgradient conditions. (Note: 1If required, this step may
involve additional sampling and analyses of grouncwater and surface
impoundment fluids.)

® Prepare a report to EPA Region documenting the relevant findings of
the proposed investigation, including the rationale and supporting data
used to interpret water quality trends.



Proposed Water Quality Assessment Program
at Mercury Surface Impouncdment

Tentative Schedule

Task

Collect and analvze fluid samples from the mercury
surface impoundment and cowngradient wells GM-1,
GM-2, and GM-6.

Fvaluate results of chemical analyses and interpret
water quality trends.

Prepare & report to EPa Region documenting findings
of the proposed investization

Page 2

Time Interval

Oct.

Nov.

Dec.

10 to Kov. 28

28 to Dec. 5

5 ﬁo Dec. 15




APPENDIX E
SPLIT SAMPLING RESULTS



Nl FCTINCE LIVISION

LABORATORY DEPT.

Date Rec'd..__ 3~ 43°£9 o WO, # 625852
Type Sample: __&-/M = Hj FPrnd Giues ‘ SampleNo.: _ A M =-0 4595
Submitted By: Dept.: Tce ,ﬁu) i )
Report To: Date Reported: S-/9-8Y
Notebook No.: Page No.:
. ANALYSTS REQUTRED | Unpos {REPLICATES | GUIDT LIMITS RESULTS
E |« u | -
85 6‘5 - 8'5 7-0 . G-q 7-0
o s c . .
& pecific Cong uMhos L 092 7 70w 700
= .
25 T ‘| we/L L 13- 97 4.. a2
(]
o : <
& TOX ug/l C1 k o - %o go £o0
c
E 1 v | mg/f1 1 - 250 mg/2 o0
2 . .
£ | S04 » | mg/1 1 250 mg/1 )
>
:NE Fe mg/1 1 =0.3 mg/1 0,1
g <t Mn . . mg/1 1 0.05 mg/2 <D,01
S
T Na mg/1 1 13,2
Phenol - mg/]_ 1 -DO 7
Alkalinity(CaCOs )| me/1 1 Zo4
Alkalinity(HCO:;) ng/1 1l a?“fq
‘kcolor APHA h § ~15 <5
TDS mg/1 1 =500 mg/1 o8
-
z | Ca - |mg/1 1 116.
o c _
2 m/t t 1 | amn. [ <o
- 8T . B E— :
| © |mg/1 1 2.00 '
_z_“- “|mg/1 1 -5 mg/1 <0.1 -
Mg mg/1 1 B 10.0
M ma/1 1 ©.01
Hg ug/1 b -2 ug/1 O. 2

Pb mg/l 1 . =0.05  <D.005



Chemicat Division
LABORATORY DEPT

Date Rec'd.: 3~23-8¢ ‘ WO. s__£3552
Type Sample: __ G i - Js Prondd Coneen _ Sample No.: __ &M~ |
Submitted By: _ L Dept.:___ Jilp }wu:(/r/
Report To: Date Reported: J-1Y -2y
Notebook No.: : Page No.:
— ANALYSIS REQUIRED | UMITS ; REPLICATES | GUIDE LIMITS |  RESULTS
El
S ¢ 4 6.5 -85 2.{ f 2.1 7]
o
o& s c i '
Rk peeific Congd. ul'fhos y 230 st70  11%0  4/95
= )
%e of TOC mg/1 L 30.3_29.) 252 25
=
3 .
3 TOX ug/1 C1 N 8. 20 <20 <o
E Cc1 mg/1 1 ~ 2% mg/1 /5
g -
— ég S04 mg/2. 1 =250 mg/1 =Y
o = :
3 gmg Fe mg/1 1 -0.3 mg/1 . 0.1
> & )
a g&| Mn ‘ mg/1 1 =0.05 mg/1 0.91
(=]
G | Ne mg/1 1 119.
Phenol mg/l 1 ’ . \ DDg
1kalinity(CaCOs )| me /1 1 HO 3
Ui ;-;__"-.. . Alkalinity(HCOQ,) mg/]_ ) | o {-:73 (" T
.}"’: Lt L. Ty o ] .
; e cOlOl‘ APHA h "'1:5 R q“{:} -
- DS mg/1 1 -500 mg/1 633
Q B
£| Ca mg/1 1 9r.2
9. i o ———
— g | Cu = Tfmg/rT | a0 g mr/1 <O, 01
CDI ——‘-'—-‘_—-—
< ___{{ me/1 1 1.30 T
__z_n mg/1 1 -5 me/2 0.3
Mg mg/1 1 ' 26.1
og/1 1 0,01
Hg ug/l 1 -2 ug/1 O. 2

P, : mg/1 1 . =0.05 mg/1 0,005

t




o PR . — —_— — — ——
szzeenge . “JANALYSTS REQUIRED | UNTTS  j REPLICATES GUIDS LIMITS RESULTS
R -5 O DO . 65-85. 7" l3o 99 w0 o
T 3‘8_5229_131_‘3_995_‘!: L juhos | b 400 tuip  jyam yyto
i ge.1®e .. lme x . liea 750 132 1
3 : o - : -
- ol o -
mtemetn LTX_  JugfrCr)- o4 oo | 142020, ¢30 <%
LBl . | mgfL 1 ~20 mg/L | 4G . .,
- I o B Eame i
TERL o e | | e |
a " (> Y B i e T . -
pglz . fen ] edeen {Tea
g% M o mg/t |7 2 " | Dosamg/a-|lasw
8 = — : - - -
g | Yo mg/L ). 2 S 171 .
B ) Phenol . mg/1’ 1 ) . INSJFF:'CFE&?.‘. Sﬂrﬂl’lﬁ-
{ieb -AncAun{ty{cacoa) m/L | ‘B2 |
~hr Sl -Alk.alinity(ﬂcoa) mg/fL 1 Rk | "'"6’3';5 R
":r f.\_ L% 0 . \ _ ] _.;.'.; _‘;‘-‘:}(&' B . v
"‘f 320 | Color - APHA 1 15 | el
-~ e " : II—Im . ‘ -‘, . mg/l ] 1 ] _500 mg/]' ‘5-33-
I B 1 '
£| % 1 mg/1 1 . 95.1 |
= [ ——— - = s —_— - —
al Cu ’ mg/1 1 -1 mc/1 <0.01 . :
- : - 5 = ———
<1 K . ‘|mg/1 ! 2.90 T
[~ — — = P —
Zn or/1 1 -5 me/1 0.1 :
Mg mg/1 1 20.0
v wg/1 1 .01
Hig up/1 1 2 up/L O~
Ph mp‘/l 1 G0 . . 005

mOate Rec’d.:

2-23-9%

Type Sample:

Cm Ha f}@c). c.u_g,_)

Chemical Division

LABORATORY DEPT,

Submitted By: _.

Dept.:

Report To: ..

Sample No.:

7:"-‘5-/1—4!.."/(: /

WO o ©35523c¢
G-/M- 2

Notebook No.:

Page No.:

Date Reported:;

J—/?-Qy




e nwua I NEED, TN,
Chemical Division — Natrium
LABORATORY DEPT.

Date Rec’d.:. 3~ 132 Y w.o. »_ 6355
Type Sampte; _ G/ ~ He ;“hd :St'ﬁ.'l,b) Sample No.: &M -4~
i/
Submitted By: Dept.: 7:’2.&;.41 Ly f
Report To: Date Reported: L14-8Y
Notebook No.: Page Na.:
ANALYSTS REQUIRED | UNITS jREPLICATES GUIDT LIMITS |  RESULTS
S ul P e 6.5 - 8.5 6.2 69 6.9 (.9
OE S Conad.
3 pecific Cong uMhos 4 856 P 50,7 £u2
h —
85 TOC mg/1 L 1S L5 LS 18
(-
o]
& | rTox ug/1 C1 4 <D 4D <& <an
E:': €1 mg/1 b - 250 mg/1 2
P |
. S S0 mg/1 1 -250 mg/1 29
" £
) gm% Fe mg/1 1 =0.3 mg/1 0.1
> =
- &
= ?5 x| Mn mg/1 1 -0.05 mg/1 0.23
O
G | Na mg/1 1 42.9
Phenol mg/1 1 D03 _
Alkalinity{CaCOs )| me/1 1 S07
i3 Alkalinity(ACO3) |mg/1 1 e et O
: Color APHA 1 -15 <5
DS mz/1 1 =500 mg/1 A5C
I S ———
% Ca mg/1 1 112.
™ T S ——— — ———————
- —.5 ._(ﬁ’ T mg/1~ 1 <l me/1 <0.01 .
8 = : =
<X mg/1 1 1.50 s
Zn mg/1 1 -5 m/1 0.1 5
M ' ' o
8 mg/1 1 21.5 :
v mg/1 1 - <0.01
Pr—— -
Hg ug/1 1 -2 ug/1 0. 3
- e ——
P wg/1 1 .05 mg/1 <0.005



Date Rec'd.:

523-8¢

Chiernin, il .
LABCHALOILY DY

W.O. &

(3552

Type Sample: & M - H,',' Pm«ce C,:_ru_:_d Sample No.: @M [,
Submitted By: _ Dept.: /.G /'l/r”rn /
Report To: ] - Date Reported: 5"/-5"5’ 5/
Notebook No.: Page No,: T
AMALYSTS REQUTRED | Unrrs iREPLICATES | GUIDS LIMITS |  RESULTS
\ 8% — _ _ . 1‘ N 65‘ 8.5 .3 1o 1o 1o
: Q Specific Cond. M T o
£‘§ ——e ____c.m_-_ u__.}.]is — _1‘ - — hago_  {l3o U3o_ tio
o [a a) TCC - B e - y
ST i o IS N I P RS
5 fl‘?f_________ ____Jus/1cCy L 70. 70 4o, 70.
> c -
R L W S I T N NPy
< ;] SO Y, T T
v BRSO el L x| eomen |7/
3 gmg Fe | mg/l 1 0.3 mg/1 <n.1
J == = p— = - .- ' - e m masaoao.
N E Z| Mn mg/l 1 -0.05 mg/1 o. 25
3 -
& Na mg/l 1 91.6
Phenol mg/l 1 THRSUEFIClanT _S-;‘?mP/E
Tomiae e i o ey raifee - ) - T e -
- A].kalini’ty(CaCO;g) ng/1 1 ﬁé.’i :
; Alkalinity(HCO:,) ng/1 1 CrEp e,
2 | Cotor - APHA 1 -15 | e T
Sl r— = TV e T
DS mg/1 1 -500 mg/1 570 o
O —_— — = - —— S
% LE& mg/l 1 56.6 h
o o —_— = — T - I
E . rng/l 1 -1 mpe/X <0.01 ~
T — e e T T —— Fa—— — ¢ m— — e —————
< ___}_( mg/l 1 2. hO -~
. - - P —
__._P____% mR/l 1 =5 /1 0.1
Hg mg/l 1l a 5.5
_-_-_-—-_-__;
- —-____—-_-—-__
v mg/1 1 <0.01
—_ ———
Hg up_/l 1 1 <O l
Py oy ! o 1 | - T _, _. T pnon T




Chemical Duvision —
LABQRATORY DEPT.

? ’ o]
Date Rec'd.:. . 3" 3 2 Y W.0. & b2
Type Sample: G-M ~Ha 'Pg“ndf' Sb't-;.c- Sample No.: _(~/1 - 7
i —_— ) .
Submitted By:_ . _ Dept.:___ jr.‘.#/un A n../

Report To:___ i Date Reported: ____$ /¥ -8 9/
Notebook Nowiw e 0 oo , . Page No.: i

S52C

ik

ez o .. ANALYSTS REQUIRED | UNITS jREPLICATES | CUIDE LIMITS | RESULTS
- T B AU IO ek 6.5-85 lpn ¢7 ha e®
3% sPecgr;cut_:ond. uMhas R 1313 faqo“'):ws? “t23g
g%m o mg/1 L 7.2 QL S’y y XA
e .;%L LT o jug/iCl L <20~ (_.ID : Jo . a0l

‘ 7

R R 4 2 Sy -2% mg-fl_ éﬂ .3:5'.‘

, %E-.fo‘ gl r | -ae0 el -. 5,3_ S -

.2“% ool e |1 0.3 welt <n:1 |
& e R % .05 /1 3 s RNRE
o8 M D e | | g6d
R =:?j’°“°_1.: . |=en 1 Iu ur‘.c.mr ggm,,/,; ’

’-34.41" |
L *420;;..

“l’;;, I v e

- Allalinity(CacOs) me/t | 1
1

CColor -i. . |APHA o2 15 __<5.":,__-,: -
' 1
bi

BT . ﬁ_lkalin:lty(ﬂcoa) mg/1

. = B — & —— —

b N R Y 500 mgfr - | ago
.___‘_-—W— - .

i ;
' Ca I mg/1.

e R W oyt 3 W e ——

E}

R L. T - | @or

R g
—— i

ADDITIONAL

-."7_‘-.&__:__-_,,. mg/t |1 o - 1.80 ‘
E"‘ . - | mg/1 1 =5 mu/1 0.1

Mg | mg/l ] 1 | | 20.9

v :ﬁg/l 1 <©.01 ]

HE ug/l 1 . -7 up_/]_ 0.2
Py e/ 1 1 005 <005




Toi'\’_ Y"(’LEI\HA ‘l 3"3(3—?‘{ u-"‘-':)n = GDR,S‘s-JO

De- Pt\ E nvj rown m‘-:m,{:ll

SO.W\P\V.C;‘ b‘/:
RE ()C'f'+ TO !

Tuto shered 1 Lab fle

Dot T?.fJCH‘JF(-'cl Doy -q-g
TABLE II

Well Water Samples

~ Parts Per Million Chlorobenzeres Etc. Compounds*
y 1,1,2,2 [Meta | Para | Ortho 1,2,4 11,2,3 # of
Well zene | MCB | CoiixClg |DCB DCB DCB TCB TCB _({CxClg]| Unkrowns

[ _
O 8%4~GM-0 /0?_\ <0 <.0l |<.6lf<.01 | <0l <0 |<.0| <.0| \

0293 -GMm - | /.03

|] <0l =.0l [<.o|] <.0t| <01 |<.0f <.0l | < 0] )
02I%4-am-2 ,’l .02 i <Ol <0l |<.o0f<.0l | <o <0l |[<.0l | Q
ORUEM-5 | Lol [ <.0l| <01 [<.0] < g S <0 | < 0 <0 |
o?CIS%-GM—b-;\ .Oa/ <Ol <01 <o) <. 0l /(02 ’)<-Ol <ol <ol 1
0TI - Gm-q <\o/{ <ol <ol [Koal<.o (/02 )<.o | <.ol-|<.ol O

"

*Flame Ionization G/C - CS; Extraction



e 70 oy
J

Dale re aevech T 330 -8y

W.o. # L35520

S(L.,,\taled\ ‘OY :
gt | Dot Ervrenm el
ke stored ! Lab file Deate “?f"’“J““l fH-a-gy
TABLE I
Well Water Sanples
Parts Per Billion Chloro ¢ & Co Compounds*
11 CoH3C13 .
or # of
Well CHCl15 CHC13 1,2 CoH4Cl5 CCl, CoHC13 Colly. Unknowns
ORIB%-GM- 0| < | < | < | < | m ﬂ53) |
N~
084%Y- GMm- | = | < | <{ . <_| =< | ?l/ @)
TR GM-2 | <y < | < | << | < | < | O
OB98Y-GM- < | < | < | < | << | < | O
0898U-GM-L | < | <<| < | < | < | < | O
O89BH-GM-7 | | < | < < | << | O

*Tracor 700 A {Hall Electrolytic Conductivity Detector) G/C - Headspace Technique
Samples & Standards Equilibrated at 4oCC so.fC. :



FERTD ENVIRGHNINTAL, INC.
1149279 CHEZSTER ROAL
CINCIMNMNATI, OHIO 4£5246
(513) 7EIZ-4700

LABORATORY ANALLYS1S REFORT

SAMFLE TYPE: WELL WATERS

CLIERT: U.ES. EFR FREGIECT NO: CREDT

IRY N
OFFICE OF SOLID WaESTE REOJISITION: ol
RECEIVED: TAOGL
SAMFLE SITE:
T Th ik WILLIAH HYyERS FEFORTED: o S G
SaMELE ID Git—10 Gii-1 Gk~
FEDCO KNG, Li2ig DL2ZO LLZ21
FARAMITER, LIMNITE -
Hid, 50 . 7.4 Va8
SLEaLIMITY, FILAL CARCE 18¢ =7 & Se8
SRECIFIC QCOWRBUCTANTE, LMHOS &G 1420 1170
DIESD WVED gt Ins, mMGoL . 275 &o4q T2
CHLIRIDE, MG/L 1.2 .3 L. 3
SLLEATE, MEAL g87.4 27 5.7
CO_0OR, CHLOROFLATIMATE N, <1 . 7 &
FHEMOL IS, MEGAL LRSI 4 b 0, NI =
TGTAL QREANIC CARRDN, MG/ H. 4 2.0 S

-
J

TOTAL ORGANIC HALGBEM, US/L & ze

CALCILM, ME/L 136 118 1173
COFFER, UG/L &1 0.8 I.2

IRCN, UG/L 4 24 =24
SGNESTUM, MEAL .52 25.1 19.3

MANGANZEE, MG/L Q. g 0,913 1.731
HMERCURY, UG/L LI | DL |
FOTAZSIUM, MG/L 1.78 1.70 I.95
SQLIM, ME/L 1.5 140 187

VANAGDIUN, UG/L Sz 7 7
ZINC, ME/L 0.15 O.1T G.15

NE = NOT REQUESTED



FERDO ENVIRDMNMENTAL, IRC.
11499 CHESTER ROAT
CINCZINNGTI, OHIO 45746
(S1320 _’82"4-?0(_3
LABORATORY ANALYSIS REFORT

JOARMELE TYFE: WELL WSTERD

CLIENTY: U.5. EFA . FROJEDT NO: A X
OFFICE OF SOLID WASTE RECUIISITION: 5414
RECEIVED: /G /84
SaMPLE SITE:

ATTN: MR. WILLIAM MYERS : FEFORTED:
SAMFLE ID Gri-5 GM-5 GH-7
FEDCT N, DLz DL2RE DLEE4

FaRAMETER, URITE

FH, SuU . 7,58 749

T.Ea

ACEAGLINITY, MESL CACOT : RIS 232 454
LSFECIFIC CCNDQ£|HaLt. bt I =i B8= Fog
DISSOLVED LIDE, MG L LSSl =gy oRE
CHLORIDE., ”L.L i.1 2 G i1
SULFSTE, ML/L ) iz 161 28. 3
COL0OrR, CHLORG OFATINSTE M. & 22 =
FrETe LILE, M5 AL S R N S
TLIT L CruHHIC CMRE“A‘ ME L 1.8 4.7 S8
TOTAL OREANIT HALGEEM, UG/L iz (NS e
AL i, MESL 11% L. & [
COFFER, US/L .4 1.8 L
IRCN. e/ Z0 45 MNE
MARRNESIUM, ME/L 20,5 .93 HF
MORGANESEE, MG/L .17 . 685 R
MERCURY, UG/ nial L.l IR
OTARESIUM, MGE/AL = Z.5Y MR

M. UGEAL 27 g4 - NR

F

SCDlum., mME/L 41,7 b MR
Y .

Z =70 0,15 D.14 N

NE = NOT REGUESTED

) g
SLEMITTED BY: (), A%%%gé/



PEDCO ENVIRTNMENTAL INC

LABORATORY AMALYTICAL DATA

1330-20-7TOTAL XYLENES.

NO=NOT DETECTED (¢2 UG/L )

CLIENT: USEPA OFFICE OF SOLID WASTE SHPLE ID  08984-840
401 M ST.,S4 MD WHS62.
WASHINGTON,D.C. 20440
PEDCO NO : DL219
ATTENTION: MR WILLIAM MYERS
VOLATILES
PP CASH UL
107-02-BACROLEIN. ND
107-13- JACRYLONITRILE 8.5
(&) 71-43-2DNDE N
(&) 54-23-2CARBIN TETRACHLORIDE ND
(M) 108-90-7CLOROBENZENE ND
(10 107-06-21,2-DICHLOROETHANE ND
(1) ?1-55-61,1,1-TRICHLOROETHAMNE ND
(130 75-34~31,1-DICHLOROETHANE ND
(140 79-00-51,1,2-TRICHLORCETHONE 1
(190 79-34-51,1,2,2-TETRACKLOROETHANE ND
(16)  75-00-3CHLORDETHANE. ND
(19 110-75-82-CHLOROETHYLVINYLETHER ND
(2301 67-64-3CHLOROFORM ND
(290 75-35-41,1-DICHLOROETHENE ND
(3090 156-40-STRANS-1,2-DICHLOROETHENE ____ ND
(340 78-87-51,2-DICHLOROPROPANE_____ ND
(331 10061-02-4TRANS- 1, 3-DICHLOROPROPENE N
10061-01-05C15-1,3-DICHLOROPROPENE N
wwve! . 100-41-4ETHYLBENZENE . N
(44))  75-09-PMETHYLENE CHLORIDE N
(435 74-87-3CHLOROMETHANE ND
(46))  74-B3-9BROMOMETHANE W
(4)  75-25-2BROMOFORM N
(4BY)  75-27-4BROMODICHLORGMETHANE N
(4%)  75-49-4FLUOROTRICHLORONETHANE )
- {51V)  124-45-1CHLORODIBROMOMETHANE-—____  __ ND . L
(BV)  127-18-4TETRACHLOROETHENE . 134
(8V)  108-88-3TOLUENE__ N
(8™)  29-01-6TRICHLOROETHENE 12,5
(83  75-01~VINYL CHLORIDE ND
© &7-4A= ICETONE %.3
78-93-32-BUTANONE_ 6.8
75-15-0CARBON DISWLFIDE ND
519-78~42-HEXANONE__ N
108~ 10- 14-METHYL -2-PENTANONE ND
100-42-SSTYRENE__ ")
108-05-VINYL ACETATE. N
N



PEDCC EMVIRGNMENTAL INC

LABORATORY ANALYTICAL DATA

75-15-0CARBON DISULFIDE
919~78-62-HEXANONE__
108- 0= 14-HETHYL-2-PENTANONE
100-42-35TYRENE_
108~05-4VINYL ACETATE
1330-20-7TOTAL XYLENES

BESEBRESE

NO=NT DETECTED (<2 UG/L)

CLIENT: USEPA OFFICE OF SOLID WASTE SAMPLE 1D: 0B984-(M1
401 M §T,, 0 MD MHS42
WASHINGTON,D,C, 20440 -
: PEDCO NO": DL220
ATTENTION: MR NILLIAM HYERS
VOLATILES
PP# CASH Us/L
1) 107-02-84CROLEIN N
W 107- 13- JACRYLONITRILE ND
\-ny’.l'j ?]’43'299425“ HD
(&N 94-23-2CARBON TETRACHLORIDE ND
(M 108-90-7CLORDBENZENE ND
(10v)  107-04-21,2-DICHLOROETHANE ND
(1 71-55-61,1,1-TRICHLORDETHANE ND
(W 79-34-31,1-DICHLOROETHANE ND
(14 79-00-51,1,2-TRICHLOROETHANE .~ ND
(9 79-34-51,1,2,2-TETRACHLORDETHANE ____ ND
(18) 73-00-3CHLORGETHANE ND
(1) 110-75-82-CHLOROETHYLVINYLETHER ND
23 é7-64-3CHLOROFORM__ ND
(2%) 75-35-41,1-DICHLOROETHENE ND
(30 §56~60-STRANS-1,2-DICHLOROETHENE N
(3A) 78-87-51,2-DICHLOROPROPANE _________ N
(33 10041-02-8TRANS-1,3-D] CHLOROPROPENE ND
§0041-01-05C1S-1,3-DICHLOROPROPENE ND
B 100-41-4ETHYLBENZENE_ ND
(49U To-09-24ETHYLENE CHLORIDE é.1
(43 74-87-3CHLORMNETHANE N
(44\n 74-83-9BROMOMETHANE ND
(47N 79-2-ZBROMOFORML ND
(48V) 79-27-4BROMODICHLOROMETHANE ND
(49 79-49-4FLUORTTRICHLOROMETHANE ND
(51V)  124-48-1CHLORODIBROMOMETHANE N
(8T 127-18-4TETRACHLOROETHENE__ - = — - N - -
(B&V)  108-88-3TOLUENE ND
(8 79-01-4TRICHLOROETHENE N
(88V) 75-01-VINYL CHLORIDE N
67-64- ACETONE___ 2.4
78-73-32-BUTANONE__



PEDCD ENVIRONMENTAL INC

LABORATORY AMALYTICAL DATA

CLIENT: USERA OFFICE OF SOLID WASTE SANPLE 1D: 08994-(M2
401 M ST., S0 MD WH542 :
WASHINGTON,D.C. 20440
PEDCO NO @ DL22!
ATTENTION: MR WILLIAM MYERS
YOLATILES
PP CASH UG/L
N 107-02-8ACROLEIN ND
) 107-13-1ACRYLONITRILE ND
(4N 71-43-28ENZENE ND
Y 54-23-20ARBIN TETRACHLORIDE ND
(A 108-90-7CLOROBENZENE ND
(100 107-06-21,2-DICHLOROETHANE ND
(1 71-55-81,1,1-TRICHLOROETHANE __ _ __ ND
(13V)  75-34-31,1-DICHLOROETHANE N
(140 79-00-51,1,3-TRICHLOROETHOME ND
(I3V)  79-34-51,1,2,2-TETRACKLOROETHANE ND
(180 75-00~3CHLOROETHANE ND
(I 110-75-82-CHLOROETHYLVINYLETHER ND
(23))  47-44-3CHLOROFORM ND
(29V)  75-35-41,1-DICHLOROETHENE. __ . ND
(30)  156~40-5TRANS-1,2-DI CHLOROETHENT ND
{34  78-87-51,2-DICHLOROPRORANE ND
£2™0 10061-02-6TRANS-1,3-DI CHLOROPROPENE____ ND
10041-01-05C]5~1,3-DICHLOROPROPENE_ ND
vsw)) 100-41-4ETHYLBENZENE ND
(44 75-09-ZMETHYLENE CHLORIDE 13.9
(4} . 74-87-3CHLOROMETHANE ND
(46))  74-83-9BROMOMETHANE ND
(47))  75-25-2BROMOFORM ND
(48)  75-27-4BROMODICHLORDMETHANE ND
(4V)  75-49~4FLUOROTRICHLORCHETHAME No
(SIV) 12d-48- 1CHLORODIBROMOMETHANE ND
(83 127-18-4TETRACHLOROETHENE ND
(841 108-88-JTOLUENE__ ND
(6N 79-0J-STRICHLOROSTHENE N
(88\)  7S-01~4VINYL CHLORIDE ND
£7-64- 1ACETONE .5
78-93-32-BUTANONE _ N
75-15-0CARBIN DISWFIDE ND
519-78-42-HEXANONE__ ND
108-10- J4-METHYL-2-PENTANONE ND
100-42-55TYRENE ND
108-05-4VINYL ACETATE ND
1330-20-7TOTAL XYLENES ND

ND=NOT DETECTED ({2 U&/L )



PEDCD ENVIRONMENTAL INC
LABORATORY ANALYTICAL DATA

78-93-32-BUTANONE__

79-15-0CARBIN DISULFIDE.
519-78-42-HEXANINE__

108-10- 14-METHYL-2-PENTANONE
100-42-5STYRENE
108-05-4/INYL ACETATE
1330-20-7TOTAL XYLENES

NO=NOT DETECTED (2 UG )

EB5868685

CLIENT: USEPA OFFICE OF SOLID WASTE SHPLE ID:  08984-GS
401 M ST,,Si MD WHS562
NASHINGTON,D.C. 20440
PEDCO NO @ DL222
ATTENTION: MR NILLIAM MYERS
VOLATILES
PP¥ CASH /L
(W) 107-02-BACROLEIN ND
W 107~13~ JACRYLONITRILE ND
N 71-43-2BENZENE ND
{&n 56-23-2CARBON TETRACHLORIDE ND
(A 108-90-7CLOROBENZENE ND
(I 107-06-21,2-DICHLOROETHANE N
(1Y) 71-55-41,1,1-TRICHLOROETHANE ND
(130 75-34-31,1-DICHLOROETHANE . ND
(1) 79-00-51,1,2-TRICHLORCETHANE ND
CUR 79-34-51,1,2,2-TETRACH ORDETHANE. N
(18 75-00-3CHLORCETHANE. ' ND
(1) 110-75-82-CHLOROETHYLVINYLETHER ND
(2V)  §7-64-3CHLOROFORY, N
(20 75-35-41,1-DICHLOROETHENE ND
(30V)  156-60-STRANS-1,2-DICHLOROETHENE . ND
(3207 78-87-5],2-DICHLORCPROPANE ND
(33 10041-02-6TRANS-1,3-DICHLOROPROPENE ND-
10041-04-05C1S-1,3-DICHLOROPROPENE ND
A 100-41-4ETHYLBENZENE. ND
vaald  75-09-2METHYLENE CHLORIDE ND
(4%} 74-87-3CHLORGNETHANE : ND
(48V)  74-83-YBROMOMETHANE. ND
(A7) 75-25-2BROMOFORM__ ND
(48Y5  75-27-4BROMODICHLOROMETHANE N
(41 7o-49-4FLUOROTRICHLOROMETHANE ND
(31V)  124-48-1CHLORODIBROMOMETHANE N
(83 127-18-4TETRACHLORDETHENE— . . - ND ___. -
(85V)  108-88-ITOLUBNE_ N
(87  79-01-8TRICHLOROETWENE— ND
(88V)  75-01~VINYL CHLORIDE N
87-64- 1ACETONE 14



CLIENT:

USEPY OFFICE OF SOLID WASTE
401 M ST., 34 MD WHS62
WASHINGTON,D.C. 20440 -

ATTENTIN: MR WILLIAM MYERS

PEDCO ENVIRGNMENTAL INC
LABORATORY ANALYTICAL DATA

SAMPLE ID: 08784~M¢

PEDCO NO : DL223

VOLATILES
PPN CASH Ue/L

(A 107-02-BACROLEIN N
N 107-13- IACRYLONITRILE ND
D 71-43-28ENZENE ND
(&)  54-23-20ARBIN TETRACHLORIDE ND
(W) 108-90-7CLORDBENZENE ND
(10V)  107-06-21,2-DICHLORDETHANE ND
(1V)  71-55-¢1,1,1~TRICHLOROETHANE N
(1) 75-34-31, |-DICHLOROETHWNE - ND
(14)  79-00-51,1,2-TRICHLOROETHANE ND
(IS 79-34-51,1,2,2-TETRACHLOROETHANE ND
(180 - 75-00-3CHLORDETHANE. ND
(O 110-75-82-CHLOROETHYLVINYLETHER ____ ND
(231 7-66-3CHLOROFORHL N
(2%)  75-35-41,1-DICHLOROETHENE.___ ND
(30V)  156-40-STRANS-1,2-DICH.OROETHENE ND
(3)  78-87-51,2-DICHLOROPROPANE__ N
(330) 1006 1-02-6TRANS-1,3-DI CHLOROPROPENE____ ND
10041-01-05C15-1,3-DICHLOROPROPENE_____ N
D 100-43$~4ETHYLBENZENE_ N

o) 75-09-2ETHYLENE CHLORIDE __ 11,7
(45))  74-87-3CHLORGMETHANE_ N
(46)  74-B3-9BROMOMETHANE ND
(A)  75-25-2BROMOFORM_ ND
(48)  75-27~4BROMIDICHLOROMETHANE ND
(AN)  75-69~4FLUOROTRICHLORIMETHANE ND
(51 124-48-1CHLORODIBROMOMETHANE N

(8V)  127-18-4TETRACHLOROETHRNE ND -

(86V)  108-88-TTOLUENE ND
(8N 79-01-GTRICHLOROETHENE - ND
(88Y)  7S-0I-WIMYL CHLORIDE__ ND

67-64- ACETONE__ 9
78-93-32-BUTANINE_ N
75-15-0CARBIN DISWLFIDE___ ND
519-28-42-HDINGNE__ ND
J08-10-14-METHYL-2-PENTANONE ND
100-42-5STYRENE__ ND
108-05~IN. ACETATE_ ND
1330-20-7TOTAL XYLDES _ N

NO=NOT DETECTED ({2 UG )



PEDCO ENVIRONMENTAL INC
LABORATORY ANALYTICAL DATA

CLIENT: USERR OFFICE OF SOLID WASTE SAMPLE 1D: 08984-G47
401 M ST.,54 MD WHS62.
WASHINGTON,D.C. 20440
PEDCC NO : DL224
ATTENTION: MR WILLIAM NYERS
VOLATILES
PPH CasSH UG/L
e 107-02-8ACROLEIN ND
107-13-1ACRYLONITRILE ND
.y 7!"3’3&2” ND
(8V) 54-23-2(ARBON TETRACHLORIDE ND
(A) 108-90-7CL OROBENZENE ND
(10V» 107-06-21,2-DICH.OROETHANE ND
(10 71-55-61,1, 1-TRICHLOROETHANE ND
(13 75-34-31, 1-DICHLOROETHANE ND
(140 79-00-51,1,2-TRICHLOROETHANE ND
(% 79-34-51,1,2,2-TETRACHLOROETHANE ND
(18U 75-00-3CHLOROETHANE ND
(1) 110-75-82-CHLOROETHYLVINYLETHER ND
(23 £7-66-3CHLOROF ORM. ND
(2%)  75-35-41,1-DICHLOROETHENE ND
(30V)  156-40-5TRANS-1,2-DICRLOROETHENE ND
(3An  78-87-51,2-DICHLOROPROPANE ND
(33V) 10061-02-6TRANS-1,3-D] CHLOROPROPENE____ ND
10061-01-05C15-1,3-DICHLOROPROPENE ND
' 100-41-4ETHYLBENZENE ND

(44
(43,
(441
(4)
(481
4

(51
(8%
(84V)
(8N
(88U

75-09-24ETHYLENE CHLORIDE
74-87-3CHL OROMETHANE.
74-83-9BROMMETHANE
75-25-28ROMOF ORM,
75-27-4BROMOD] CHLORCMETHANE
769 -4FLUOROTRI CHLORIMETHANE

—
[ =)
F -

124-48- 1CHLOROD I BROMOMETHANE
127- 16-4TETRACHLOROETHENE
108-88-3TOLUBNE__
79-01-6TRICHLOROETHEONE
75-01-4VINYL CHLORIDE
67-64- WACETONE
78-93-32-BUTANONE_
75-15-0CARBON DISWLFIDE___
519-78-42-HEXANONE
108-10- 14-METHYL-2-PENTANONE
100-42-3STYRENE
108-05—~4VINYL ACETATE _
1330-20-7TOTAL XYLENES _

58&AE'E&EEER

o~
-
oo

EEEEEEE

NO=NOT DETECTED ({2 Us/L)
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